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SOFTWARE TOOLS FOR SORTWARE MAINTENANCE

/

Software maintenance continues to be among the most critical issues ]
facing all software development organizations. Developers are facfng
increasing demands for new software applications while at the same time
having to devote sizable resources to wmalutaining existing applications,
It seems that software development organizations will reach steady-state
when all available resources are devoted to sci4tware maintenance. Increas-
ing the productivity of software developers and increasing the quality of
“stems produced is certainly a high priority in developmen* orxganizations;
luwever, software maintenance productivity seems to be ' least as important
but not as eagerly addressed.

Software maintenance has been reported as containing 70-80%¥ of the total
software life cycle costs £FCII™" In the federal government software
maintenance is reported to cost an estimated $5 billion AFC2ZN"™ In a
summary of 75 major companies, 53% of the total software related activities
is in maintenance. In a survey conducted by IBM, over 80% of data process-

ing resources are allocated to maintenance. Even a small increase in
productivity in software maintenance will have a dramatic impact on overall
data processing costs. — ro g L

P 8 —_ «*:(Ibf

There has been much written about software development workbenches,
computer aided software enginecering, etc. but most of these fail to address
the unique needs of maintenance programmers.

The most important impediment to maintaining software is understanding what
the existing cof.xare does. This is difficult because the maintenance
programmer is usually forced to use the code itself as the best dncumenta-
tion of the program. The requirements documents, design documents, comments
in the code, etc. are often not kept up-to-date and programmers cannot use
this documentation with confidence.

As part of an effort by AIRMICS to explore maintenance problem areas in
order to specify an integrated set of tools that should be included in a
Maintenance Work Station, a survey of software maintenance tools was con-
ducted by AIRMICS in conjunction with a similar effort by the
Purdue/University of Florida Software Engineering Research Center.

There arc a considerable number of software maintenance support tools
available, however, there are relatively fuw (maybe none?) sets of
integrated maintenance tools.

The tools reported on ir this survey are categorized by nperating
environment and by 13 different maintenance support functions, by 10 differ-
ent languages supported, and by the source of information.




The tools in both the SERC and AIRMICS surveys, Appendices A and B,
respectively, are listed in alphabetical order by product name,

Several software tools can be employed to wake systems more maintainable.
These tools provide avtomated documentation in a standard format, revers
engineering tools to work backwards toward the original requirements, ¢ e
reformatters to make code casier to read and logic easier to follow, code
restructurers to optimally reorganize source code making it more struczured
and modular, data-name standardizers to provide for consisteant data re-

ferences in the source code, and many tools for managers to use in the
centrol of maintenance activities.

A possible grouping of such tools would be:

1. Change Justification ( as opposed to redesign):
a. cost-benefit analysis tool

b. cost estimating tool

c. requirements specification tool

2, Management tools:

a, automated progress and status reporting tool

b, configuration management tool

c. project budgeting, planning, scheduling, and control tool

3. Aids to understanding existing system:
a. data tracking and cross referencing tool
b. documentation tool

c. source code analyzer

4, Tools for testing changes:

a. editor that predicts impact of changes by working with data
tracking tool

t9




b, test file generator
c. executive or job control language generator (emulating production)
d. test coverage monitor tool

e. source and file compare tool

5. Tools for use in preventive maintenance
a. data name standardization tool
b. code restructuring tool
¢. <code reformatter tool

d. configuration management tool to maintain sets of tests for next
change

e. metrics analyzer tool to measure effectiveness of maintenance croup

6. Translation tool for usc in preparing Jystems to run in more than one
environment.

To consolidate/provide a concise view of these tools appropriate to ISEC
we have provided below a listing by function supported of these tools that
ore useful with the COBOL and IBM environments. Additional information
about the tools listed below can be found in the appendices. Tools are
included for IBM Job Control Language (JCL) and those selected for the GSA
Programmers Workbench are noted "(PWB)."




Code Analyzer Tools |

|
l
|

Environment | Language | Product Name | App |
| Custom Fitted | None Spec | ACT } 3 {
I m——— -==| mm——
| Nonc Specified | High Level | Battlemap } B =
| --| - - -~
| IBM Main MVS,DOS| VS Cobol IX| COBOL Structuring Facility I A |
| and 0S | | | l
f~— - | | mm————————— |
| IEM Main MVSwISO| Cobol | Fastbol | A
|  and VMwCMS | [ | |
| - | m———————— | e e e e e e =] |
| IBM 0S/VS | Cobol | Inspector ; B ;
| | - P e ey
| IBM Main DOSWVSE| Cobol | LogiChain P A
|  MVS and 0S | | l l
| | el Rttt | = |
| None Specified | Cobol | MAP : B :
| | -1
| IBM Main 0S, MVS| Cobol | Pathvu { A g
| [ -==]
| IBM Main MVS, | Cobol | PM/SS | A |
| 0SwISO | | | [
| [ | -=- | |
i None Specified | Cobol/JCL | PSA/PSL } B %

-| |

| IBM Main | Cobol | RETROFIT } B {
| R | -

| None Specified | Cobol | Reverse Engineering | A ‘
| | e e ! - - -

| IBM Main | Cobol | SACE Maintenance Programming System| A :
] | - | ——— -— [

| IBM Main DOS,MVS| Cobol | Scan/Cobol I A |
| O0sand VM | | | I
| -] -] | |
| IBM Main DOS,MVS| Cobol | Superstructure | A |
| 05 and VM | | | |
' l l S
| IBM Main 0S | Cobol | sYpoc | A ‘
| [ | o e e e e e s jmmmm
| IBM Main MVS | Cobol | Via/Insight (PWB) | A :
i | | - |

| IBM Main 0S | any parti- | VSearch | A |
I I tioned d s.l I |

Table 1

Code Analvzer Tools
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Cross Reference Tools |

________ =]

—

DOSwVSE, 05 | |

l EEEREICCEEERESERR | ERENEEEEEE KR I RN R RS EN SRR RN IRERRERSSR l mERRRE

d
I
!
| Environment | Language | Product Name | App |
| 1BM 0S | Cobol | AUTOREF [ A |
[ -1 -\ - | |
I IBM Main MVS, 0S| Cobol | Byblos - Source Documentation Sys. | A |
| DOS and VM | | i |
| - | | | |
| IBM Main MVS,DOS| None Spec | CA-Optimizer | A |
| v and vs1 | l I I
| | | - | |
| IBM Main DOS, 0S| Any = CICS-OFLU = A ‘
| | ad S ——————— e | e
| Any w/ANSI Coboll Cobol | COBXREF | A
I | = | m————— e -1 |
| Main | Cobol | CoPack I A |
| | - | |
| 1BM Main DOS, 0S| Cobol | Crossmics | A |
| - | | |
| IBM Main 0S,MVS,| Cobol | DCD II (PWB) | A |
|  and DOS | I | |
R et e | | | |
[ IBM Main DOS | Any | Dossicr Browse I & |
| | | o e el |
| IBM Main DOS | None Spec | Dossier Prove | A |
| | | - |
| IBM Main 0S,MVS | None Spec } Faca I A |
| -1 | |
| Main, Mini | Cobol | FLOBOL | A |
i | -1 | |
| IBM Main DOS, 0S| None Spec | Help | A |
I | | | |
| IBM Main MVS, 0S| None Spec | Illustrate | A |
i VM and vS1 | [ | |
[ | | | -1
| IBM Main MVS, 0S| JCL | JCL Check Y
| VM and VSI | | | |
| | | ! !
| 1BM Main DOS, 0S| JCL | JCL Flow Documentation System } A =
I --|- -]
| IBM Main DOS, 0S| JCL | JCL Xref : A :
I | -] -
| IBM Main MVS, | Cobol | LogiChain | A }
|

|

Table continued on next page
Table 2

Cross Reference Tools
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Crost Reference Tools (continued) I

e |

{

|

|
|  Environment | Language | Product Name | App |
l -----------:--n-l-n----------lu-----------------------------------|-----I
| None Specified | Cobol | MAP : B ;
e — Sy F—— e e e
| IBM Main 0S | any parti- | 0SXref oA |
| | tioned | | |
| | data set | | |
| ~=| | - - - il EAL LY |
: IBM Main MVS, | Cobol | pM/sS I A
e e m———— [ommmcmmc e e et - ———— ————— - | -]
| None Speciried | Cobol/JCL | PSA/PSL | B |
---------- e Bt T - e il e B |
[ IBM Main DOS, MVSI Any/w/IDMS | Quality Assurance Tool Kit ; A |
e et 0 s st i 0 et | s 0 e 0 e et ] ot e - o g e e e et e vt o - ..._..__l
: IBM Main 205 osl None Spee | Quikjod 1 A |
O s | e S ) S e S G Wy ey ‘ 2 - - - e @ - “' l
| IBM Main ! Cobol | SAGE Maintenance Programming System| A |
[=rmmmomm | - [em===]
| IBM Main DOS,MVS{ Cobol | Scan/Cobol I A |
| 0S and VM | i | l
| | - R -] m———]
: IBM Muin DOS,MVS| Cobol | SMU Series I 8 |
- | | - ol | -}
g IBM Main VM, MVS| Cobol | SofTool Programming Environment I A |
— | ——— -=] }
| IBM Main MVS, 0S1 Nonc Spec | Snftware Cross Check I A ]
[ VM and vS1 | | ' '
[ ——en -1 | e e e jom—— |
{ IBM Main 0S | Cobol I sypoc I A
--------------- ! : | T NS
{ IBM Main MVS | Cobol | Via/Insight (PWB) Y
- |- = | e e memee ]
| IBM Main 0S | any parti- | VScarch | A |
| | tioned ] | ]
] | data set | | |
— R J— S S—
‘l IBM Moin 0S I JcL | VXRef I A )

.BBGBBBBEBBERII i =224 4-3-1 -3 4-7.4-7 -3 ' PR R RN NE NIRRT S RN S NS l E-4-2-3-1 -] I

Table 2

Cross Reference Tools (continued)

et e e . _




i ll-l--S---Hﬂl..IIIIIIK‘I--..l-.----I--.I.l.ﬂ.‘l-.--ﬁﬂ---------.--.-.‘III*‘

| Documentation Aid Tools |

jmmmmm————————————— rm———— |

! VM and VS1 |

l ROEEERERRSEEIERER ' ERERZODEIRICER ! REARAREE RN REECEREEERKERERERK SRS l b 353 ¢-3

| Environment ! Langusge | Product Name { App |
:--.--‘-RIQH....--l-.---.‘I-----l--.-‘.-.-..‘ﬂ“I-lﬂﬂ-nl---.‘.--“‘--l“‘“'
| Custon Fitted | None Spec | ACT | 8 |
| mmmmemccnaaenan | | S m———— | i
I IBM Main MVS | Cobol | Automatic Documentaticn Facility % A |
== - —=={ { r [
| None Specified | High Level | Battlemap I » |
B e | ] - | |
I IBM Main MVS, 0S| Cobol | Byblos ~ Source Documentation Sys. | A |
| DOS and V¥ | I | |
fomm—————————— | -1 -- ——— | |
| IBM Main 0S, DOS| Cobol | CA-Optimizer boA |
[ e ! -—-] ——— | |
I IBM Main 0S | Cobol | Cobol - Warnier Generator | A }
mmmm—————— --{ ---| -— - |
| Muin | Cobol | CoPack [ A |
[rmmmme e | -| ——————— | |
| IBN Main | Cobol | DataTEC | 8 |
i | --| e s e j ===
| IBM Main OS,MVS,| Cobol | DCD IX (PWB) I
! and DOS i | | |
| s m———— | R it -] |
{ IBM Main MVS, | Cobol | Disgraphics For Data Processing I A |
| 0SwISO I | | |
j e~ i -~ - i |
| Any w ANSI Coboll Cobol | Doc~F { A i
[mommmemm e ————— | | ——————
| IBM Main DOS | Any | Dossier Brovse } A =
o rerm———— |- - d -- - .-
| IBM Main DOS | None Spec | Dossier Prove I A |
[y | --] - | |
| IBM Main MVSWISO| Cobol | Fastbol | Ao |
| vMuCMS | l | |
i -] wom | s o~ -- | |
| Hain, Mini | Cobol | FLOBOL % A }
i | |
| IBM Main DOS, 0S| None Spec | Help | A %
jrmmm e | | |
| IBM Main VM, VMS| Cobol | Interface Documentor { A %
| el |
| IBM Main MvS, 0S| JCL | JCL Check | A |I
i
|

Table continued on next page

Table 3

Documentation Aid Tools
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| Documentation Aid Tools (continued) !

l“~—----~-—----—-"-- ----------- -y - -

| Enviromment | Language | Product Name | App |
l WIS RGNS PO M K A M2 l’..l.l.'....‘ I 06 TN 100 4L % T 0 W N0 A O U O O O Y O U ol O o 0 B O VR D U 09 O 9% W 'ﬂ---‘ |
| IMM Main DOS, 0S1 JCL | JCL Flow Documentation System } A E
: et [ | S
| XBM Main DOS, 0S| JCL | JCL Xref } A :
frmmmeem e S Dt me———— | e e e e e e - | m————
[ IBM Main ¥VS, | Cobol | LogiChain I A |
| DOSnVSE, 0S | | | |
| - | | o = | m—— |
| IS Main 0S | any parti- | OSXref | A |
| | tioned | | |
| | date set | i !
|t e e L e B ————— | -- e e e e e e e mm===]
i IBM Main 0S. MVS] Cobol | Pathvu I A
| ————— frmmm e me—e|mm—— |
| IBM Main MVS, | Cobol | PM/SS P A
[ 0swIsSO | | | i
I e | e f=mmme |
{ Noné iipecified | Cobol/JCL | PSA/PSL | B |
W B T Sy Ay Sy G S M T Y GO P S l - l - - I ----- ‘
i IBM Main DOS, 0S| None Spee | Quikjob I A |
| | mmmm e e fmmme |
: IBM Main os | Cobol | RECFLOW Y
el | - —— =] -
l IBM Main MVS, VM| Cobol | Recoder I
-1 | e o e ol Rt |
{ IBM Main DOS, VM| Any | Res-Q i A |
o | e Jomm e e e ————————— e | !
: None Specified | Cobol | Reverse Engineering I A |
------------ s | e | | !
| IBM Main DOS,MVS| Cobol i Scan/Cobol I A
I 0S and VM | | | i
| R | e ——- | -1
} IBM Main DOS,MVS| Goboil | SMU Series I B |
R R == |
: IBM Main YM, MVS| Cobol | SofTvol Programming Environment | A |
| —————— | e ——————————n s [ =m——- |
: IB¥ Main DOS, 0S| Cobol | Source Program and JCL Documentor | A !
e | e ——————— | == [
| IBMgMain DOS,MVS| Cobol | Superstructure | A |
I Sand WM | | | !
l [—— | S—— —
| IBM Main 0S | Cobol i SYDOC A !

l.ﬂ‘..:ﬂﬂﬂ.:‘l}‘.ﬁ: l EXERREEDEERXER I pio2 -2 2 34 3 2 3 323 231 3341333333331 S : ERERE '

Table continued on next page

Table 3

Dovimentation \id Tools (continuedi
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Docunentation Aid Tools (continued) |

f e ———————— s EE L PR ———- - —em=|
| Euvironment | Language | Product Name | app |
' TSN B BRI S B LE RS MR NE XK 00 S l bt L ¢ R f 0 b &7 0 3 l bl E 1T R el b s s T 2 2 t 1 P i 2 20 38 ¢ 0 314 ' -..--l
| 18M Laan 0S | any parti~ | VSearch | A
| | tioned | | |
i | data set | | |
= e e | | —————————— mmemm————— fommm |
i IBM Main 0S | JCL | VXRef | A |
S [ —— S R—— o
[ IBM Main 0§, DL3l Cobel | Wizard Cempare | A |
i=- - et R [ommmmm e e [mwmme [
{ None Specified | Cobol | XPF I B |
‘ RAATRRLSRANERIEIREAN I BEERENIM, aEFR ! 27100 2 S D N D N I DR Nt N ORC S 55 O N XD R NG B DN NN NN DN WK N DS M OK 8m AN I -----l

lable 3

Povumencation Aid Tools (vontinued)

l Lt LR AN 2R 3 TR0 2 e 410 0 Rt P 0 3 18 33 8 88 1 2-0 11 ¥ 3 3433 9 3 13 4 143 1 1t 1411} |

i Execution Monitor/Debug Tools {
‘-'.F ----------------------- - e ‘--‘“-I
]

| Environment | Language | Product Name i App |
‘-.-‘---n.uﬂ.-..-.l------------'-.--------’---‘u------.-------..-----l--‘--'
| IBM Main 0S, MVS| Cobol | Avalyzer (PWB) : B {
[rrmmm— e ——————— == | -

| IBM Main DOS, 0S| Cobol | CICS Interactive Cobol Debug System| A |
I Mg | I | |
fommmme e | ———————— | mmom e e ——— —— | |
( 1BM 360,370 wDOS] Cobol | JSA DEBUG - Cobol Debug I A |
i 03 | | | {
jommm e ——————— | | -——- -—- - -1 |
| IBM Main 0S | Cobol | Quick Online Debugging System | A |
[ e | == m——— ——— e -1 |
| IBM 360,370,30XX| Any | Trace | A |
} 43XX | | | |
| ———————————— fmmem e | i bl |
| IBM Main MVS/XA | Cobol | XPF/cobol | A ll

I EEERSEED QS CELEKER l MENE 2 3R 3E BE BE BE AR K NG N I P13t i 111 i ¢4 1 333 1 ¢ 8 13 7 3 3 4 1 .3 3.1 2 2. 1243 l fimmmn

Table 4

Execution Monitor/liebug Tonl=

)




l----.--l.llﬂl-!lnﬂﬁ!llﬂl"luﬂ.l...l.ll-..---..---I--H..KI‘II----.lHIH-."I‘

| Data Manipulation Tools

|

l ------------------ - SN IR S o . At o S o s 8 920 e o O ek R S 0 8 0 '--—-l
| Environment | Language | Product Name | App |
(--.H-I.I-ﬁl---lnﬁl...ﬂ.-ll-.-ﬂlI---I-ﬂlﬂ-.‘------.'----I--.I'ﬁI----l'-.-.I
} IBM Main DOS, 0S] Any | CICS - OLFU : A l
_________________ l____________ l e 9 e o 3 i O B - e o om0t w0 | g0 o e o e
{ IBM Main | Cobol | DatnTFC : B ;
e | e st e e o e |
} 1BM Main MVSWISO! Cobol | Data~ Xpett (PWB) I B :
_________________ Sy P s ntateatelietl bty
| IBM TSOwISFP, | Cobol | IMS - Expert P8 1
| IMS/DC, Mvs, | | | |
| MVS/XA { | | l
| | — e ——————————— [— i
{ IBM Main DOS, 051 Any | Matchmaster oA
e | O e
| IBM Main MVS, | Cobcl | pM/sS I Al
| 0SwTSO ! | | |
| - -=] e [mmm=]
| IBM Main DOS,MVS| Any w IDMS | Quality Assurance Tool Kit I B 1
| vSIwIDMS/R | l I |
| - e | == |
{ IBM Main DOS, 0S| None Spee | Quikjob I a |
--------------- I hEa————— RS B e
{ IBM Main DOS, 0S] Cobol | ReadCobol I A
- l ST R -
: None Specified | Cobol | Reverse Engineering I A :
................ I _—] e e e e ———— ==
{ IBM Main DOS, VM| Any | Res-Q P a |
—ommne | e | e e e e —
{ Any w ANSI Coboll Cobol | SCobol I A 1
- e [ e = J
: IBM Main DOS,MVS| Cobol | SMU Series | B |
e e | — e f=mm=n |
| IBM Main MVS, 0S| None Spec | Software Cross Check .
| VM, and VS1 | | I |
! -~ [ == maee P —m—————————— |- I
| IBM Main 0S | Any Parti-| VSearch | A |

| |tioned d, s.|

IIIIREBBQEEEEBN ERlI'QHKEBBﬂBBBIHR..SE:‘I..BII-I--II-I.H‘Il.l““.‘ﬂI.-SEHI

Table §

Mata Manipnlation Tools




x BUM NI N e - BN ARG T DL TR N N0 AN 0 N R O N R 26 N O N D K 00 O N O 0 O O O O G O AR ‘

Data Standardization Tools |

MM GIIRSUER S M W s W MR Gw v 00 N 0D S G 0 A e o8 S M. e G 8 G S S S SR SN W A & - on WD o on o —-----—--—--—-----nl
Enviconment | Lunguage | Product Name | App |
i NN RNERNEERNEGENRE l .---.-H‘!‘E-I DIV S0 N G KON O g e P DO O Dk O O 0% I K I O T OO O O DN D B 0 N O l .---..l
» TEM Maau 08 I Cobol | Cobol Structuring Aid (PWB) | A |
jmm———— cmmm—— | ~—=] memeam——— ——ee| |
i IPM Marm 1 Cobol | DataTEC I 8 |
j———— e e | m | ————— | -1
i IEM #uan BoS | None Spec | Dossicer Prove i A |
P— R L Bt | - e o ——— |
| IBM Main 08, DOS! Cobul | Hawkeye (PWB) Y
[me———— | - i —————— - --1 !
I IBM Main MVS, 08! JCL } JCL Check I A |
. VM and V81 | | | l
| m—————— | -] S ———— e ————————— mmmer | e—— |
' IBM Main DOS, 0S! Any | Matchmaster | A |
i - e ————— e B “m——— mm——— e Bt
| IBM Main MVS, | Cobol | PM/SS b oA |
] 0SwTSO I | | |
[ oo - —===] ————— d -1
[ IBM Main DOS,MVS| Any w IDMS | Quality Assurance Tool Kit | 8 |
I VSIWIDMS/R ] l l I
fm————————— e | m———— mmrem | e e e e - o | |
i IBM Main DOS, 0S| Nune Spec | Quikjob I A |
i mm——mmmmee ———e il R et e DLt e [ e |
| IBM Main DOS, 0S| Cobol | ReadCobol : A
| mm————————— | - | - |
" IBM Main bLOS,MVS| Cobol | SMU Series .
m——— - e m—— e ——— I — - —— ] |
| IEM Main VM, MVS| Cobol | SofTool Programming Euvironment [ A ;
jommm e ————e s e ] el e e L SL L T memme | m———
I IBM Main MVS, 0S| None Spec | Software Cross Check I A |
} VM, and VSI | | ! l
i - -1 -~ - --| |
| IBM Main DUS, 0S| Cubol | Source Program Compare I A
e e e | i Dot statar { |
| None Specified | None Spec | TDGEN : B }
R DI Lt | e D
[ IBM Main 08 | Any | Transfixxer : 3 }
R ettt | | - | ——
| 1BM Main 0S5 | Any Parti-| VSearch i A |
! |tioned d. s.| | |
| — | ————————— | o e e e - -] |
| 1BM Main US | JcL | VXRef | A |

‘ ERNERREIEEIRrERRERD l RBAEXERSEREER I EEMESEEERRCREDRSEERRE ===E==:8-='Iﬂﬂ-l t 3 1 % 3 l

Table b

Data Standardizaton Tools
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'-.!---ﬂ-.-nn.lﬁ.IﬂﬂﬂR.l-Dﬁﬂ...------n--------..-..-.-.---.--...'IIIII-IIKl

| File Comparator Tools :
| mmmmmmmmmmmmmmmmea e e e mm—————
| Eavironment | Language | Product Name I App |
'---.‘.-N...-lﬂﬁﬂ.l.--..-‘ﬂnﬂ--l-.----------.-...--'.--------.-.----l-.-‘-'
| ILM Main 0S8, DOSI Cobol | Comparex (PWB) } B }
| - | e i m—————— e
{ Any w ANSI Coboli Cobol { Diffs ; A =
| IBM Main MVS, osl Cobol | Librarian | A |
| VM w CM3 ! | | |
| memmnm e | c——————— .| m————— S ————————————— mmmmmaimm | ————— !
| IBM Main DOS, 0S| None Spee | Quikjod : A =
| ———————— [mmmmmc e e ————————————— e | ————
| IBM Main DOS, VMI Any | Res-Q : A :
R et e s [mmmm e ———— e e o [ e e
{ IBM Muin | Cubol | SAGE Maintenance Programming Sys:em{ A :
————————— e e e T I — - - ——————— ———
I IBM Main DOS,MVS| Cobol | SMU Series : B ;
----------- - . l Ve gt G W el B SN S T S B I . am ey - C Y T L Y 4] - -

| IBM Main 0S | Any Parti-| VSearch | A |
| ltioned d. s.l I I
[ fommeme e | e - mm———— [mmm— |
{ IBM Main 0S I JoL | VXRef | A1
~———— R =~ e [P ]

| IBM Main 0S, DOS| Cobo) | Wizard Compare I A |
I.---'HH-.------ﬂ-l.--ﬂ--.-n'ﬂ.l--H..-.--.--..-------c:--.:--ﬂﬂ.----'---..I

Table 7

File Comparator Tools
I'HEBII-I-H‘-!l!'lHHllllll.l.'luﬂ-llu-llln.ﬂllllII..!I.III.III-IKIHIll--lI

Program Mansgement/Change Control Tools ]

I
|
| e e e e 0 . 8 48 S om0 02 20 o ——————— l
|  Environment | Language | Product Name | App |
|--nnnl--n-nﬂl=n=nlI.--I-nnnﬂunlIn-l---..-llll-----------.-ulllllll’Iull-ll
| IBM Main VSE, VM| None Spec | CA-Unicenter | B |
|  and Mvs I [ | I
| e Rt [ == - e | e |
: IBM Main | Nome Spec | Change and Configuration Control | B |
e j=—- —-= - ol -1
: IBM Main MVS | None Spec | Change-Man | B |
| -1 - e | |
{ IBM Main I None Spec | Endevor | B |
- R | -- ———— et ity |
: None Specified | None Spec | Smarts I B |
———] I - | l
| None Specified | Nome Spec | S-TCAT | B |
l-ﬂ===============l============I=========‘===-=---x‘=l-=============l=====I

Table 8
Program Mmagenent/Change Control Tools
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l MERAAARGBRDNA R Q8RR NN M KN NN AR PN A NSRS AN B G 5SS N M N N AC U g B A A 0 I O I A D% B 2 0 3 A% I
i Reformatter Tools |

| mm e et m e m s . ——————————————————

|  Environment | Language | Product Name | App |
|-----n-lnu---u-:-I---------s--I---.----u--l-—-----!.-u-!n--u-u-----'-----l
| IBM Main | Cobol | ASTEC I B |
[—=mmmmmennes ———=] | == - - |
[ IBM Main DOS | None Spec | CA-Converter | A |
[o=—emmnna -===] ] ! |
| IBM 360/70 w 0S | Cobol | Cobol Rezomposition System | A |
| | | -- - pommm e | ————— |
| IBM Main 0S | Cobol | Cobol Structuring Aid | A |
R e ahatta | Rt | ==
| IBM Main | Cobol | CoPack : A |
| —— e i - - - |
| IBM Main 0S | Cobol | Enforce | A |
| ———— | | - e el Bt
| IBM Main 0S, DOS| Cobol | Hawkeye (PWB) | A |
| | [ e -- | |
| IBM Main DOS, 0S| Any { Matchmaster : A |
| = e | ———- I
| I8M Main DOS, 0S| None Spec | Quikjob I A |
R it | -] = - | |
| IBM Main DOS, VM| Any | Res-Q { A }
| —- —-—- I -] - -

| IBM Main MVS, | Cobol | PM/SS | A |
| 0SwISO | I | |
| | | -1 |
| IBM Main DOS,MVS| Any w IDMS | Quality Assurance Tool Kit I 8 |
| vSLwIDMS/R | | | |
| ——— | - | | |
| IBM Main DOS, : None Spec : Quikjob { A |
I |
| IBM Main DOS, 0S| Cobol : ReadCobol I A |
| | - | |
| IBM Main MVS, VM| Cobol | Recoder I A |
| - -1 | =orm e e ===
| IBM Main DOS, 0S| Cobol | Reformat ‘ A |
I | | |
| IBM Main DOS, VM| Any ‘ Res-Q { A %
[ | ———

| IBM Huxn | Cobol | SAGE Maintenance Programming System: A =
I | | -

| Any w AhSI Coboll Couol | SCobol : A 1
I | | -

| IBM Main DOS,MVS| Cobol | SMU Series [ { ‘

l ERERCEEOOIERERSSE l REERIEDERDELRR | P3P Y Tt i i1 1 1333 13-t 343 334 d3x3 333 ¢ ¢ 3 2314 I meslAmn

Table continued on next page

Table 9

Reformatter Tools




| Reformutter Tools (continued) |

—————— e s o s em s o o e |

- - -— ———— -

|  Environment | Language | Product Name [ App |
| IBM Main DOS,MVS! Cobol | Superstructure | A |
|  o0Sand VM | l | |
[ - | - | |
| IBM Main 0S | Any Parti-| VSearch | A |
| Itioned d. s.l | |

Table 9
Reformatter Tools (continued)

l DN 0 0 3 U O O U 30 O N S 58 1 SN N U NG Nt 7 0% B 08 3 AF Ouf 08 A O 0O 06 068 N0 3N W O e N6 N 0 30 D Oy 07 W 00 (BN A AF D0 O OF 6 S 40K 66 0 0 O 0 AF 20 D 0N O O Y 30 M '

| Restructurer Tools |
|————mmm——- ———— - - - ——- - |
|  Environment | Language | Product Name | App |
: None Specified | High Level ! Battlemap : 3 :
|- -
| IBM Main MVS,D0S| VS Cobol XI| COBOL Structuring Facility | A |
| and 0S l | | |
| | -] ] B
| IBM Main MVS, | Cobol | PM/SS I A |
| 0SwISO | | | |
| | -—- | ittt | == |
| IBM Main MVS, VM| Cobol | Recoder | A |
| | | | |
| IBM Main DOS, 0S| Cobol | Reformat | A |
l - [rmmmmmmn e | -- -- | |
: IBM Main DOS, VM| Any | Res-Q I A }
Tl | e b

| IBM Main | Cobol | RETROFIT i B |
] ] o] ===
| IBM Main 0S | Cobol | Structured Retrofit | A |
| e e | - | |
| IBM Main DOS,MVS| Cobol | Superstructure I A
| 0S and VM I | | |
I

bt 2t 4 2 3 §-334 % 3 3-3-7-7 3 I EMEISIME IR KN l b i-2 3 ¢4 3 13-4 44 3 13 ¢33 2 3 343 F 3 3341332343 l 2 3C M3 W l

Table 10

Restructurer Tools




I I-.-‘-n.H...-BIDHIII-ﬂ-..-I..K--I--Il.I'--..-.ﬂl---I--.-l--ﬁl--.-.-lll--.l

| Source Code Comparator Tools [

- -—- ————— - I

| Envivonment | Lunguage | Preduct Name | App |
N JdorEmEENEENEREERREGNR I O NC B B M NN R | G O g I 29E O Dl O 6 DG 2T DR I 3 B2 BN N 20 O X2 N 6 G Y AN SAC OO DU B A% A D MR B l -..--l
| . Moin 0S, DOS| Cobol | Comparcx (PWB) I B |
| ——- e | -~ - - | |
| Any v ARSI Coboll Cobol | Diffs | A |
| ] |- | |
| IBM Main MVS, 0S] Cobol | Librarian S
i v wCNs I [ |
j——smm ——— | mom | —————n o a— - I |
| [BM Main MVS, | Cobol | LogiChain | A |
! DOSWVSE, 0S5 | I [ |
] et | ~=- - | |
| None Specified | Cobol | MAP | B :
| | ~= |- |

| IBM Main DOS, 0S| None Spec | Quikjob { A |
i - | | — |
| IBM Main DOS, VM| Any | Res-Q : A }
| — |

| IBM Main | Cobol | SAGE Maintenance Programming System| A :
e L L Ee | | - |

| 1BM Main MVS, 9S! Cobol | S/Compare } A ‘
| -- | e D it et

| IBM Main DOS,MVS| Cobol | SMU Series % B }
e L LT | | -

| I8M Main DOS, 0S| Cobol ! Source Program Compare : A }
] - R et Bl mamat
| IBM Main 0S | Cobol | Text Comparator : A :
| | -1 —e-

| IBM Main 0S, MVS| Cobol | Trailblazer I A |
I ™ | | | |
| -1 al i
| IBM Main OS | Any Parti-! VvSearch | A |
l [tioned d. s.| | |
| - | l I l
| IBM Main 0S, NOS| Cobol | Wizard Compare I ‘

Table 11

Source Code Comparator Tools

15




~
IlN-----'lﬂ-----*------.-----.----..--: .- o -l
| Test Case Monitor Tools :
t
{

. | Enviromment | Langusge | Product Name | App |
| Custom Fitted | None Spec | ACT } 3 %
| | |

) | IBM Main 0S, DOS| Cobol | Advanced Debugging System : A {
{ ] |
} IBM Main 0OS, MVS| Cobol { Avalyzer (PWB) i B }
| IBX Main 0S, DOS| Cobol | CA-Optimizer = A !
| [ |
| IBM Main 0S, V,| None Spec | Final Test | A |
| MVS and VS1 | | } {
| | |
{ IBM Main DOS,MVS| Cobol | SMU Series : B :

| |
| IBM Msin VM, M¥S| Cobol | SofTool Programming Enviromment | A }
| | | |
[ None Specified | None Spec | TCAT I A =
| | | |
| IBM Main VM, #VS] Cobol | Testing Instrumenters I A |

o~ { | | -] I
| I3 370, 30XxX, | Cobol | Trace | A |
| 43xx | | | [
| i | | |
| IBM Main 0S, MVS| Cobol | Trailblazer | A |
I w | | | |
| [ | | |
| IBM MVS, MVS/XA,| Cobol | XPEDITOR | A |
| vM/cMs, 15O | | I {
| -] | |
| None Specified | Cobdol | XPF | » :
| | | |
| IBM Main MVS/XA | Cobol | XPF/Cobol l |

Table 12
: Test Casc Monitor Tools
~
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| Translator Tools

Table 13

Translator Tools

|

|

[

{ Environmenat | Language | Product Name | App |

| IBM Main DOS, 0S| Any | Matchmaster | A |

| | | | I

| IBM Main | ASH to COB | ReAct : B %
| | |

| Any w ANSI Cobol| Cobol | SCobel : A |

l | | |

| IBM Main MVS/TSOl Cobol | Transit | » |

| |
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A SURVEY OF SOFTWARE MAINTENANCE TOOLS
THAT ENHANCE PROGRAM UNDERSTANDING

H.B. Holbrook and S.M. Thebext

Computer and Information Sciences Department
University of Florida
Gainesville, FI, 32011

ABSTRACT

This report summarizes the results of a recent survey of commercially avail-
able software tools which purport 1o aid in the task of program understanding, The
effort was undertaken in connection with the SERC “Maintenance Assistant”
Research Froject at the Univarsity of Florida during the summer of 1987, and
resulted in the identification of 116 tools. Most of the tools identified provide
insight into the program structures and operations considered importtant for pro-
gram comprehension,

1. INTRODUCTION

1.1. Background

In May of this year, the (SERC) "Maintenance Assistant” project was commissioned to study the
problems of so{tware maintenance and to investigate the concept of bringing together a combination
of loosely integrated tools that could improve the productivity of maintenance programmers and
increase the reliability of modified programs. One area of study has been that of “reverse software
engineering” - the process of recovering “lost” or otherwise unavailable program requirements or
design specifications that can aid in understanding the program and modifying it. Background work
for study in this area included an examination of existing software tools which may aid in the task of
program understanding. This survey is a result of that effort.

1.2. The Problem

“Performing maintenance, first and foremost, requires an understanding of the program - its func-
tional objective, its internal structure, and its operational requirements.” With that, Martin and
McClure [1) summarize the relationship between software mairtenance snd program understanding.
Unfortunately, the situation described by Fay and Holmes (2] below is familiar to many.

You've been barraged wilii <U of the facts: the original programmers are gone; the few
comments thal are in the c de aren’t necessarily correct (although they might be); and
the small amount of docume ntation thal exists (if any) is nol necessarily correct or
complele - it hasn't been npdated for the last who-knows-low-many code updates.

‘T'raditionally, programmers have irad little automated support in dealing with such situations. P’ro-
grams have been “analyzed” by Lrying to mimic computer funclions with the aid of listings, paper
clips, highlighters, and the muintainer’s own limited menta) capacity for dealing with masses of
repetitive data.
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‘There now exist, however, tools that can provide users with relevant information on various aspects
of a program (or system) in convenient forms. This report provides an overview of these tools.

1.3. Understanding Programs

As suggested Ly Brooks [3] and others, understanding a program is a process which involves recon-
structing mappings from the programming domain to the problem domain. A programmer accom-
plishes this by generating a hierarchy of hypotheses about how a program meets a user’s needs.
From this perspective, underslanding occurs when a programmer verifies (or adjusts) his hypotheses
based on structures or operations found within the code. The classes of tools we have identified here
support what Brooks calls “the verification process' of finding the operations and structures within a
program that satisfy the hypotheses generated.

Another view of program understanding is offered by Letovaky and Soloway (4], and involves what
are called "'programming plans.” These correspond roughly to Brooks' hypotheses. The understand-
ing process here is associated with recognizing the plans in the existing code. Unfortunately, plans
can be hard to recognize in the code if they are “delocalized,” or spread through code that performs
other functions. Many of the surveyed tools can be very useful in isolating delocalized plans.

1.4. Scope cf Effort

Our research in reverse engineering is based, in part, on the premise that the only reasonably certain
things a maintenance programmer will have to work with are the latest version of the source pro-
gram in question and the system (hardware and operating system) on which it runs. Consequentiy,
we have not investigated tools which require the availability of “external” information such as design
specifications or other documentation, or which require adherence to a particular development
methodology.

Furthermore, while we have tried to be thorough, the survey is by ‘nb means exhaustive and the tools
we have listed are meant to be reoresentative of the techniques under study.

2. METHODOLOGY

2.1. Sources

Tool information was obtained from several sources in our survey. One was product descriptions
provided to us by vendors advertising in national soltware-oriented periodicals such as Software
Maintenance News (SMN), an independent monthly whicl: publishes articles dealing with all aspects
of software maintenance [5).

Aunother source was a 1986 article by David Roman appearing in Computer Decisions which pro-
vided, in tabular form, a list of some 85 software maintenance tools along with their environments
and functions [6]. The article also suggests a model for categorizing maintenance tools according to
the functions provided.

A third source, the Office of Software Development and Information Technology of the US General
Services Administration, publishes the Software Aids and Tools Survey which covers s>me 300 tools
that apply to software <ngineering in general (7). Information provided includes too! function, source
language, cost, and producer,

Finally, the /CP Software Direclory (8] consists of six volumes and some 18,000 software product and
service descriptions for nearly all application areas. One volume is dedicated to syctems sofltware
applications and covers:many tools that deal with softwarc maintenance. The direstory provides
source and environment information as well as a brief dcscripti?n‘ of each tool.

2.2. Tool Categories .

As we began our survey. it became obvious that we necded a reasonable way of c.:l:mif.yiug the func-
tions of the tools idenuilicd. As a starting point, the US Guncral Services ._\dm\mstral,lon (GSA)
categories as dedined for their Pregrammer’s Workbeneh project were utilized (6]
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3.

The Programmer’s Workbench came about as the result of an eflort to help federal information pro-
cessing managers maintain their ever-growing mass of soltware, The categories identified function-
ally group tools the GSA felt were fundamental to maintenance programming. They are: test cov-
erage monilors, translators, code reformatters, data standardization tools, cross referencers, docu-
mentation aids, file comparators, data manipulation tools, restructurers, and code analyzers.

We considered seven of the ten GSA categories to be appropriste for our purposes, and added
anather. The categories we used are: test coverage monitors, code reformatters, cross referencers,
documentation aids, restructurera source comparators, code analyzers, and execution
monitors/debuggers. Descriptions of these categories are given in Section 4.

2.3. Storing the Data

Data from the survey have been stored in a Unify database and are available to SERC affiliates in
various formats upon request. Tools are represented as saparate records with the following fields
(lerigth in characters in parenthesss): name (40), company (35), phone (15), function (25), environ-
ment (50), Janguage (40), and source (12).

3. CATEGORIES AND REPRESENTATIVE TOOLS

In this section, the various categories of tools that aid in understanding computer programs are
described. The basis for these categories is the GSA Programmer’s Workbench project with
modifications as explained in the previous section.

For each category, a brief description of the associated functions is provided. Examples of tools pro-

viding the specific functions descr.bed are given in parentheses. Following the category description,
a summary list of representative tnols is provided.

3.1, Code Analyzers

This group includes tools which statically analyze a program’s control structure and data flow. By

statically, we mean that the program itself is not executed and therefore its run-time behavior is not
examined.

Code analysis tools vary greatly in the functions they perform. Most, however, fit within one of two
categories: batch-oriented metrics generators, and interactive iogic browsers.

The batch-oriented metrics generators produce measures which may be compared to predefined stan-
dards in order to assess the complexity of the software. In some cases, these tools may be used to
determine the applicability of restructuring techniques (Pathvu, Superstructure).

Some of the interactive tools have been specifically designed to facilitate program understanding
(Fastbol, Via/Insight). They provide the means for navigating through a program'’s logic or data
flow by isolating specified classes of source statements (such as input, conditions, or particular con-
trol structures).

Other functions provided by code analyzers include the highlighting of “‘dead code’ and the
identification of other questionable coding practices (Basic Program Analyzer).

Table 1 table lists tools that perferm code analysis.

3.2. Documentation Aids

These tools generate graphical dozumentation which illustrates program logic at various levels of
abstraction. Examples of output are flowcharts (Flowgen/F II, Flobol), calling hierarchies (Pathvu,
Tree Diagrammer), and Warnier-Orr diagrams (Cobol-Warnier Generator).

Table 2 lists tools that generate J.rogram documentation.

3.3. Cross Referencers

These tools trace Lhe use of data elements, named paragraphs, or procedures throngh a program.
This is important 1) program understanding in that a function is very often recognized as a charac-
teristic sequence of aperations on a data struc ture, “I'hus, cross referencers may help in isolating
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Table 1

Code Analysis Tools
Tord Name Language Supported

Basic Program Analyser Basie
C-Tracer o]
Cobol Structuring Facility VS Cobal Il
F-Scan Foctran
Fastbol Cobol
Fortran Static Cods Analyser Fortran
ISAS (Integrated Soltware Analys:s) Fortran, Assembler
LOGISCOPE Pascal,C Fortran,Cobol Modulau
LogiChun Cobol
PM/SS Cobol
Pathvu Cobol
RSVP80 Series Fortran
Reftran Yortran
Reverse Engineentg Cobol Furtran
SAGE Maintenance Programming System  Cobol
Sauer XRef Basic
Scan/Cobol Cobol
Superstructure Cobol
Sydoc Cabol
VAX Source Code Analyser Muluple languages
Via/Insight Cobel
Wiseman Basic

what Letovsky and Soloway call “‘delocalized plans” in which a particular function is spread
throughout sections of seemingly vnrelated code [4].

Object references are usually identified by source statement numbers. Associated with the state-
ment numbers may be additional .nformation such as the type of statement involved (move, assign-
ment, conditional, etc.) or perhaps a copy of the statement itaelf.

Tool output is typically either a printed report or an on-line display. DCD 1I, for example, provides
general data usage information within a Cobol data definition section of a source code listing.
Optionally, it will produce an expanded croas reference listing that summarizes the types of opers-
tions associated with each data item.

Other tools aperate from within an editor (Fastbol, Via/Insight) and provide on-line access to the
information. Fastbol, for example, provides a cross-reference chart which displays how a data item

is derived. From this display, the user may then go directly to the associated source code with a
keystroke.

Some cross-reference tools allow the user to trace redefined data items (DCD I, Fastbol). This is
especially important in dealing with Cobol group definitions or aliases. Some of the general file
search tools (Dossier Browse, CICS/OLFU) may not provide this feature since they are language
independent.

Table 3 iists tools that perform cross referencing.

3.4. Restructurers

Restructurers accept unstructured code as input and produce a structured program with the same
functionality as output. The adv-rtised advantage to structured code is that it enhances human rea-
dability and understunding by piv viding a hierarchical arrangement that allows for a quick grasp of
the global as well a~ lucal structu ¢ of the program [1]. Moreover, the resultant code is of a con-
sistent style - a situgtion which is not usual after numerous modifications by differcnt programmers.
There are, however, sume questions about the uscfulness of these tools. Intercsted readers may wish
to review the Octoher, November, and December 1451 issues of Software Maintenunce News for
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Table 2
Program Documentation Tools
Tool > ame Langusge Supported
ADF (Aulomnuc Documentation Facility)  Cobol Assembler
Pascal,C Fortran
‘AAuwmalic Doct:nentation System)  Cobol, Assembler
oc 1l Assembler
Bmc Program Analyzer Basic
Byblose-Source Documentation System Cobol
CoPack Cobol
Cobol Glossary Cobol
Cobol-Warnier Generator Cobol
DCD it Cobol
DFDP (Diagraphics for Data Procesiing)  Cobol
Doc- Cobol
Docu/Mm er RPG
Documentation Systerm (DOC) Assembler,Basic
Domsier Browse Any
Dossier Prove None specified
FLOBOL Cobol
Fastho! Cobol
Flowgen/F Il Fortran
Help None specified
Inter{sce Dosunentor Fortran,Cobol, Assembler
JCL XRel JCL
JCLCheck JCL
JCLFlow Documentst'on System JCL
LOGISCOPE Pascal,C Fortran,Cobol Modula2
LogiChain Cobol
MAD /3000 Cobol Fortrin, Basic
0OS XRef Any partitioned data set
PM/SS Cobol
Pathfinder RPG
Pathvu Cobol
Quikjob None specified
RPG Flowchart Utility RPG
RSVP80 Series Fortran
Rand Development Center SMU Series Cobol
Recfiow Cobol
Recoder Cobo!
Reftran Fortran
Res-Q Any
Reverse Engineering Cobol,Fortran
Scan/Cobol Cobol
Softool Programming Environment Tools  Fortran,Cobol,C
Source Program and JCL Documentor Cobol,Assembler
Superstructure Cobol
Sydoec Cobol
Sysd Assembler
TAMU Automate Flo vchart System Fortran
Tree Dipgrammer C,Basic,Pascal DBASE, Fortran, Modula2
VSeat:h Any parl:ucned data set
VXRel JCL
Wizard Compare Cobol
Wsdoc APL

more information [5}.
Table 4 lists tools that restructure source code.
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Some tools (CSA, Hawkeye)
provisions to enforce naming and leve
sequence paragraph names.

Table 3

Cross Referencing Tools
Tool Name Language Supported

ADPL Paacal C,Fostran
AutoRef Assembler,Cobol
Basic Program Analya Basic
Byblos-Source Documentation System Cobol
CA-Oplimiser None specified
CICS-OLFU Any
Colb’ack Cobol
Cobxrel Cobol
Cromsmacs Cobol
gocc?s Il Cobol

/Manager RPG
Dossier Browse Any
Dossier Prove None specified
FLOBOL Cobat
Facs None specified
Help Nons specified
ISAS (Integratled Soltware Analysis) Fortran, Amsembler
Hlustrate None specified
JCL XRet JCL
JCLCheck JCL
JCLFiow Documentation System JCL
LogiChain Cobol
MAD /3000 Cobol Fortran,Besic
0S XRel Any partitioned data set
PM/SE Cobol
Pathfinder RPG
Quality Assurance Tol Kit Any using [OMS
Quikjob None specified
RSVPR0 Series Fortran
Rand Development Ceater SMU Series Cobol
Reltran Fortran
SAGE Maintenance Programming System  Cobol
Sauer YRe! Basia
Scan/Cobol Cobol
Soltool Programming Znvironment Tools  Fortran,Cobul,C
Soltware Cross Check None specified
Source Print C,Basic,Pascal DBASE Fortran Modulad
Sydoc Cobol
Toolbox C
VAX Source Code Analyser Any
VSearch Any partitioned data set
VXRel JCL
Via/Insight Cobol
Wsdoc APL

3.5. Reformatters

Reformatters are intelligent text cditors which enhance progra.n understanding by manipulating the
pagination, spacing, and indentation of program source code. The use of a reformatters can result in
a uniform coding style for the programs being maintained.

One of the important elements of reformating is
ments, especially where there is complex nesting. )
begin, end, etc.) or by druwing lines to indicate scope (Source Print).
provide very useful featurcs for reformating Cobol code. These include
| standards, to alphubctize working storage entrics, und to
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accurately depicting the scope of control state-
This is done by key word alignment (If, clse, while,
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Table 4

Restructuring Tools
Tool Name Language Suppocied
Cobol Structuning Faaility VS Cobol It
PM, 35 Col
Reoder Cobxl
Structured Retrofit Cobol
Superstructure Cobol

Table 5 lists tools that reformat source code.

Table 5
Reformating Tools
Tool Name Language Supported
Basic Program Analyzer Basic
BasieDoc Basic
CSA (Cobol Structuriig Aid) Cobol
CoPack Cobol
Cobol Recomposition System Cobol
Enforce Cobol
Hawkeye Cobol
Matchmaster Any
Neater? PL1
PM/SS Cobol
Quikjob None specified
RSVP80 Series Fortran
Rand Development Center SMU series Cobol
ReadCobol Cobeol
Recoder Cobol
Reformat Cobol
Res-Q Any
SAGE Maintenance Programming System  Cobol
SCobol Cobol
Source Print C,Basic,Pascal, DBASE Fortran Modula?2
Superstructure Cotwl
Toolbox C
VSearch Any partitioned data set
Wiseman Basic

3.6. Execution Monitors/Debuggers

This group of tools allows the programmer to interactively monitor and manipulate the process of a
program as it exccutes. In so doing, the maintenance programmer can directly examine the behavior
of a program and the effects of various inputs. i

Within this category, two basic [:nctions are provided: tracing (Analyze, C-Tracer) and breakpoint-
ing (XPF/Cobol, JSCDebug). Tracing presents a history of a program’s execution by building a
record of various program statements as they are executed. The types of statements recorded can
vary from paragraph names to variable names with their values. Traces are useful in identifying
program paths for given conditions.

Breakpointing allows the user to halt an exccuting program at specified points (breakpoints) and
examine or moxlify its data. This allows the user to interactively examine the cffects of selected code
segments and to explore the consequences of varying data values.
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Table 6 lists tools that monitor program execution.

Table 6
Ex~cution Monitoring/Debugging Tools
Tool Name Language Supported

Analyzer Cobol
CGTrazer Cc
CiCS Interactive Cobol Debugging System  Cobol
FBUG/1000 Fortzan
Interactive Debugging Monitor (IDM) RPG
Intertest /CICS Assembler
JSADebug-Auembler Debug Asmembler
JSCDebug: Cobol Debug Cobol
QUODS (Quick Online Debugging System)  Cobol
Superbug Assembler
Trace Arny
Tracer Fortran Assembler
XDebug Assemnbler
XPF/Ameintler Assembler
XPF/Cobol Cobol

3.7, Test Coverage Monitors

Tools which monitor test case coverage keep track of which parts of a program are executed when a
given set of test data is run. This involves executing an “instrumented” version of the program with
the test data provided. Test monitors can enhance a programiner's understanding of a program by
identifying the code segments associated with particular user-oriented functions.

Test coverage monitor reports cai vary in form from static charts and tabular displays (Trailblazer)
to on-line displays which are updited dynamically during symbolic debugging (XPF /Cobol).

Table 7 lists tools which monitor lest case coverage.

Table 7
Test Case Coverage Tools
Tot.| Name Language Supported

Advanced Debugging Syst, none specified
Analyzer Cobol
CA-Optimizer None specified
CCA (Code Coverage Analyser) Fortran
FUS (Fortran Utility System) Fortran
Final Test None specified
LOGISCOPE Pascal,C Fortran,Cobol Modula2
RSVP80 Series Fortran
Rand Development Center SMU Series Cobol
Sleuth/3000 Cobal
Snoop for CICS Nona specified
Softoo! Programming Enviroament Tools  Fortran,Cobol,C
TVVT (TPS Validation, Verification) Fortran,Jovial
Testing Instrumer.ters Fortran,Cobol,C
Traze Any
Trailblazer Cobol
XPF/Assembler Assemb)

! XPF /Cobol Cobol
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7~ 3.8. Source Comparators

Thess tools are designed to help programmers quickly identify changes between program versioi:
Thix nan be a significant aid in determining the rationale for previous undocumented maintenui<c.

Tabla R lists tools that compare saurce listings.

. Table 8
) Source Code Comparison Tools
. Tool Name Language Supported
Loz e Cobol
Lioopers & Lybrand Conrce Compare Cobol
ifls Cobol
SAS (Integrated S yaze Anslysis) Foctran Assembler
Lbrarian Cobol,PL),Assembler
LogiChan Cobol
Matehbook Assembler
Quikjob None specified
Rand Development Center SMU series Cobol
ResQ Ary
S/Compare C,Cobol DDS,PL1,RPG, TEXT
SAGE Mainteranss Y¥regramming Syswm  Cobel
Source Program Compare Cobal
Text Comparator Cobol Assembler
Tralblager Cobol
VSearch Any partitioned dats set
Wizard Compare Cobol
’ 4. CHARACTERISTICS OT' THE TOOLS SURVEYED
In this section we provide a statistical summary of the tools identified with respect to function
categories, source languages supp :rted, and operating environments. Note that some tools are asso-
ciated with more than one functicn category. In particular, 51 of the tools surveyed are associated
with a single category, 36 are associated with two, and 29 are associated with three or more.
4.1. Number of Tools by Function and Language Supported
Table 9 shows the distribution of tools surveyed sccording to function and language.
The abbreviations used are as follows:
Abbreviation Function Abbreviation Language
SC Source Code Comparators CBL Cobol
RF Reformatters FTN Fortran
RS Restructurers CLG C Language
CA Code Analyzers BSC Basic
. CR Cross Refersncers PSC Pascal
’ DA 1 Documentation Aids NLS No Language Specified
™ Test Case ! fonitors ANY Any Language
. DE Exccution Monitors/Debuggers OTH Other
4.2. Number of Tools by Function and Environment
P~ ‘Table 10 shows the distiibution of tools surveyed according to function and operating environment.
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Table 9
Number ol Tools by Function and Language Supported

Funcon CBL FIN CLG ASB PSC BSC PL1 MDL? RPG ANY NLS OTH Tcal

RF 13 2 2 0 | 4 1 A 0 3 2 1 2
RS ) 0 0 0 0 0 0 0 0 0 0 0 §
DA n 11 4 7 3 4 0 0 3 4 3 2 M
CA 12 7 2 { 1 3 0 1 0 2 0 0 p A ]
SC 12 1 1 4 0 0 2 0 1 2 | 1 18
CR 16 7 4 2 2 0 {] 1 2 (. 7 2 46
™ Q2 7 3 2 1 0 1 1 0 1 3 1 19
DE S 2 ] 6 0 0 0 0 1 i 0 0 1§
Total 56 2 9 18 4 8 3 3 5 9 12 4 17
Table 10
Number of Tools by Function and £nvironment
Computer DE RF RS CR CA TM SC DA Total

1BM 12 2 § 35 15 I 16 44 K3

DEC 2 4 ¢ 4 3 4 0 § 4

Hewlett-Packard 2 0o o0 1 0 2 i 1 [

Data Ganeral 2 2 0 0 2 0 0 0 4

Burroughs 0 0o o0 2 2 0 1 1 3

Eclipse 1 1 ¢ o 1 o0 o0 o0 2

Nova 1 1 0 0 1 0 0 0 2

Prime 0 | 0 : 2 1 0 1 2

Sperry 0 o 0 0 1 0 o 1 ]

Honeywell 0 0o 0 1 1 0 1 2 2

Sun 0 0 0 0 Q 1 0 1 2

Apollo 6 o o0 o o 1 o0 1 2
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Appendix: Maintenance Toul Database

The following is an alphabetical | sting of tools contained in the SERC Maintenance Tool Database.
Function categoriea (based loosely on those of the GSA) are abbreviated a3 follows:

SG Source Code Comparitars - Identifies the differences between original and modified
source listings.

o . FC File Comparitars - Compare data files, even if organized differently.

TR Translators - Convert programs from one language or version to another. Also may
convert between operating systems.

RF Reformatters - Reformat source code to make it easier to read and maintain,
DS Data Standardization ‘T'ools - Locate and standardize data names.

RS Restructurers - Convert unstructured programs into structured ones Lo improve
readability and maintainability.

CA, Code Analyzers - Analyze tha structure and logical flow of a program. Some also
measure program complexity.

CR Cross Referencers - ‘Urace <he use of data elements, named procedures or code

paragraphs through a program. Also note what other programs a data element appears
in,

DA Documentation Aid: - Automatically produce documentation for a program.
DM Data Manipulation Tools - Allow programmers to extract data from a file, modify it,

N and put it into file structures. Useful for constructing test data,
TM Test Case Monitors - Show which parts of a program are covered during execution.
o DE Execution Monitors/Debuggers - Allow programmers o interactively monitor and

interact with an execuling program.
The source languages that a tool supports are abbreviated as follows:

CBl,  Cobol

FTN Fortran
CLG C Language
BSC DBasic

PSC Pascal

The sources for tool information are abbreviated as follows:

K ICP  ICP Software Direrlory, 55th Edition, 1986.
CMT "Classifying Maintenance Tools," Compuler Decisions, June 1986.
. TS Software Adds und Tool Survey, Office of Software Development and Information

Technology, 1936
VSM  Vendor Supplied Miaterial




ADF (Automatic Documentation Facllity)
Compeny A Sliware
Phone (315) 8850918
Function DA
Environment 10M man/MVS
Lengueye CBL ASD
Soxrce ICP

ADP],
Company Advanced Computer Concepls
Phone (813) 923181}
Function DS CR DA
Environment DEC VAX/VMS, (GSwTSO
Lenguege PSC CLG FTN
Susrce CMT ICP

ADS (Automatic Documentation Syatem)
Campany: At Rltwase
Phone (315) 685-0918
Funclion DA
Savironmenl’ 1M main/MVS
Langueger CBL ASD
Sowrce: ICP

Advanced Debugging Syst.
Compeny Interactive Solutions
Phone (201) 485-3708
Function TM
Environment, 1BM main/DOS, 03
Lengusge CDL ASB PL}
Sowrcee CMT ICP

Analyser
Company. ALDON Computer Group
Phone: (415) 839-3535
Funclion TM DE

Environment; IBM main/MVS, OS Hewlett-
Packard 3000

Lenguege: CBL
Sowrce: VSM

AutoRef
Company: Siegel Soltware Servicas
P'hone: (408) 429-6400
Funelion: CR
Environment: IBM, BURR mair, ()5
l.anguege: ASB CBL

Sosrze ICP

Autodoe Il

Company, Chatles Downs

Phene: (602) 9961027

Funclion. DA

Enwreament: IBM main/DOS, MVS, OS
Lesyuage ASB

Seurce ICP

Basic Program Analyser

Company Expert Systems

Phone (409) 5439222

Function CACRDARF
Exvironment. 1BM PC micre/MSDOS
Langeage BSC

Sewrcer VSM

Basic-Doe

Company Applicd Business Systams
Phone (714) 759-0582

Function; RF

Eawrenment: DATA GEN ECLIPSE,
NOVA/RDOS

Langvage BSC

Seurce: ICP

Bybloe-Suource Documentation System

Corspany: SGLIOS-PLS

Phone: France33-1-776.44 36

Function; DA CR

Environmeat: |BM mmain/DOS, 05, MVS, VM
Lengusye CBL

Soxrce ICP

C-Tracer

Compeny IPT Cotp
Fhone: (415) 494-7500
Funclion: CADE

Environment: Data General Eclipse, Nova, DEC
VAX, Micro VAX

Langvege CLG
Soxrce: ICP

CA-Converter

Company Computer Associates
Plene  (516) 227-3300




Funclion RY

Environment (B main/DOS
Lenguage none specificd
Sexrce CMTICP

CA-Optimizer

Campany Computer Amociales
Phone (516) 227-3300
Function TMCR

Envitonment 1BM main/DOS, MVS, WM, VS

Language none specified
Souree CMT

CCA (Cods Coverage Analyser)

Company HRB-Singer

Phone {(814) 2384311
Fenction TM

Environment VAX 117 wVMS
Langusge FTN

Sowree FIS

CICS Interactive Cobol Debugging System

Compeny Virtual Systems Software
Phone (212) 940-0068

Function DE

Envirorment  1DM main/DOS, O3, MVS
Lenguege CBL

Sowree 1CP

CICS-OLFU

Company Mazllinney Systems
Phone (417) 832:8012

Function CR DM

Eawironmeal 1BM man/DOS, C5
Luanguage any

Soxrce CMT ICP

CSA (Cobol Structuring Aid)

Company Marble Computer
Phone (304) 267-2H1
Funclion RF DS
Environment  1BM maun/OS
Language CBL

Source CMT VSM

ColPack
Corapany Generated Systems
Phone (312) 6680506 ~
Fuenction. DA CRRF
Exyiroament: main
Lenguage CDL
Sexece ICP

Cobal Glomary
Campeny: MacKinney Systems
Phone (417) 2828012
Function; DA
Enviranment (DM main/DOS, OS
Languege COL
Sewrce CMT ICY

Cobal Recomposition Sysiem
Campany; Laurel Computer Services
Phane. (616) 297-8522
Functions RF
Exvircament’ |BM 360/70w0S
Lengsege: COL
Sowrce 1CP

Colysl Steucturing Facllity U
Company. lnternational Business Machine
Phosc -

Fuaction CARS

Environment' 1BM mun/DOS, MVS, O§
Lenguege: VS CBL i

Sourcer VSM

Cobol-Warnier Generator
Company; Structured Methods Inc
Phone (212) 7417120
Function, DA
Enviroament” 1DM main/OS
Lenysege CBL
Source ICP

Cobxeef
Company. Soitware Gonsulling Serviees
Phene (215) 837-8484
Furelion CR
Ewviranment. any running ANSI Cobol
liar.quage. CBi,

Sueny CMTICP J




E3Y

Comparex
Company Stethng Soltware Mar eling
Phone (916) 635-5535
Functionn FCSC
Enviconment: 1BM main/DOS, MVS, OS
Lenguege CBL
Soxrce: CMT ICP

Coopers & Lybrand Source Compare
Company Cooper & Lybrand
Phone (212) 536-2000
Function SC
Environment: 1BM 360/70w0S
Langvage CBL
Soxrce ICP

Crossmacs
Company, Management and Computer Services
Phone (215) 648-07%0
Function. CR
Environment: 1BM main/DOS, OS
Langxege CBL,
Source ICP

DCD I
Company, Matble Computer
Phone: (304) 267-2941
Funclion CRDA
Environmeal: 1BM main/DOS, MYS, OS
Languege CDL
Sonrce CMT VSM

DFDP (Diagraphica for Data Proccsing)
Compeny. ADPAC
Phone: (415) 974-6699
Function DA
Environment; IBM main/MVS, GSwTSO
Languege: CBL
Source: CMT ICP

DifTs
Company. Software Consulling Szrvices
Phone (215) 837-8484
Function; FC SC
Environment: any running ANST “%.bol
Langunge: CBL
Source: CMT ICP

36

Do¢-F
Corapany: Soltware Consulting Services
Phone (215) 837-8484
Function: DA
Eaviconment: any running ANSt Cobol
Lenguege: CBL,
Source: CMT

Docu/Mansger
Company: Application Development Services
Phone: (714) 261-2543
Function: DA CR
Environment' 1BM SYS 34/36wSSP
Lenguege: RPG
Source: ICP

Documentation System {DOC)
Company: Soltware Development Co
Phone: (713) 440-6029
Function: DA
Environment: IBM main, mini, micro w PICK
Lenguage: ASB BSC
Soxrce; ICP

Dossier Browse
Company. Computer Concepls
Phone (503) 297-4741
Fenaction, CR DA
Environment: 1BM muun/DOS
Lenguage any
Sowice: CMT ICP

Doesicr P-ove
Company: Computer Concepls
Phone: (503) 297-4741
Function® DS CR DA
Environment: 1BM main/DOS
Language none specified
Sourcer CMT

Enforce
Company. The Productivity Group
Phene (212) 678-7165
Function RF
Environment; 1BM main/OS
Languaqe CBL
Soy ee (P




F-Scan
Company Internationsi Logic Corp
Phone (415) 989-71223
Function. CA

Environment: 1BM main, PRIME0S, FRIMOS,
VMS, AOS

Lenguege FTN
Source ICP

FBUG/1000
Company, Corporate Computer Systems Inc
Phone: (201) 946-3800
Function. DE
Environment: HP 1000/RTE
Longugge FTN
Source: ICP

F1.OBOL
Gompany COSMIC
Phone. (404) 542-3265
Functian CR DA
Environmenl: main, mini
Lengxsge. CBL
Sourcer ICP

FUS (Fortran Utility Syatem)
Company. Digital Solutions
Phone: (201) 549-1700
Funclion, TM
Environment: 1BM main/OS, VM SPERRY 1100
Language. FTN
Sowrce: CMT ICP

Facs
Company Comp Act Data Systems
Phone (818) 9924361
Function CR
Environment: 1BM mun/OS, MVS
Language: none specified
Source CMT

Fastbol
Compuny. The Analytic Sciences (TASC)
Phone (617) 944-6850
Function CADA
Environment: 1BM main/MVSwTS0, VMwCMS
l,anquage: CBL

Source: CMT VSM

Final Test
Gonapany. Triangle
Phone' (408) 554-8121
Function. T™M
Exvironmeni; 1BM main/MVS, OS, VM, VSI
Langxege: none specified
Sexrce: CMT

Flowgen/F Il
Company: California Computar Products
Phone: (714) 821-2011
Funclian: DA

Environment: 1BM, HONEYWELL, SPERRY,
DEC, CDC

Language: FTN
Source: ICP

Fortran Statlic Code Analyser
Corageny: COSMIC
Phoac: {404) 542-3265
Funclion: CA
Exv'-onment: DEC PDP 11/70 DEC VAX/VMS
Lingueges FTN
Source: FTS ICP

Hawkeye
Company: Blackhawk Data
Phose: (312) 236-8473
Function: RF DS
Environment: IBM main/OS, DOS REC
Lenguege: CBL
Sowrce: CMT VSM ICP

Help
Corapany; On-Line Documentation
Phone (201) 825-8466
Function;, CR DA
Environment; 1BM main/DOS, OS
Lenguage: none specified
Source CMT

ISAS (I wgrated Sofuware Analysis)
Jompany. Systems & Soltware Engineering Oper
Phoae (602) 721-0500
Fyn-tion ¢\ CRSC
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Environment; IBM main/TOS, MVS, 05
Lengusge: FTN ASB
Sowrce; VSM

Ilustrate

Company. Triangle

Phone: (408) 554-8121

Function: CR

Environment: IBM main/MVS, GS, VM, V51
Langxege none specified .

Soxrce: CMT

Interactive Debugging Monltor (IDM)

Compeny; Soltron Ine

Phone: (512) 346-9924

Function: DE

Environment: 1BM SYSTEM 34, 36/SSP
Languegc: RPC

Soxrce: ICP

Interface Documentor

Company: Softool
Phone: (805) 683-5777
Function: DA

Environment' 1BM main/VM, M\'S DEC VAX
SUN APOLLO

Langxsge: FTN CBL ASD
Source: ICP

Intertest/CICS

Compeny: On-Line Software

Phone: (201) 592-0009

Function. DE

Environmeal' 1BM main/MVSwGICS
Language: ASB

Sowrce: I1CP

JCOL XRef

Company; MacKinney Systems
Phone: (417) 882-8012
Functlion: CR DA
Environment: 1BM main/DOS
Languege JCL

Source: CMT

JCLCheck
Company ‘Triangle

Phos.e: (408) 5548121

Funclion; DS CR DA

Environment: IBM main/MVS, OS, VM, VSI
Lenguage: JCL

Source: CMT ICP

JCLFlow Documentation Systam
Company. Consumer Systams
Phone: (312) 495-8822
Fynrction. CR DA
Environment; IBM main/COS, OS
Lenguage: JCL
Soxrce: CMT ICP

JSADcbug-Aseembler Debug
Compeny: Computer Consultants and Software
Phoae (213) 784-6722
Funclion: DE
Environment: IBM 360/370 wDOS, OS
Lenguege: ASB
Soxree: ICP

JSADebug-Cobol Debug
Company. Computer Consultants and Soltware
Phone: (213) 784-6722
Fynclionr DE
Environment; 1BM 360/370 wDOS, 0S
Language: CBL
Soxrce: 1CP

LOGISCOPE
Company, Verilog
Phoxe: (703) 354-0371
Funclion. CA DA TM

Environment: micro mini mainframe/VMS CMS
MVE UNIX MULTICS NOS

Langusge: PSC CLG FTN CBL MDL?2
Soxrce; VSM

Librarian
Corapeny. Applied Data Research
Phone: (201) 874-9000
Function. SCFC
Engtronment: 1BM main/DOS, OS, VMwCMS
Lenguage: CBL PL,1 ASB
Sov:zce: CMT ICP




LogiChaln
Campeny: Applications Programniing
Phone: (809) 234-0099
Function; SC CA CR DA

Enviroament: 1BM maic/DOSwVSE, MVS, GS
Burroughs Honeywell

Lenguage CBL
Soxrce CMT

Lookat
Company. EDP Management
Phone: (619) 462-5400
Function, FC
Enviroament: DURRU 'GHS main/MCP
Lengusge: any
Sowrce: FTS

MAD/3000
Company, Related Computer Technology
Phone: (817) 379-5565
Function, DA CR
Environment: HP 3000 wMPE
Lenguege: CBL FTN BSC
Source: ICP

Matchbook
Company: Westinghouse Mansgeraent Systems
Phene. (412) 256-2900
Function: SC
Environment: 1BM main/DOS, VSE
Ianguage: ASB
Source: CMT ICP

Matchmaster
Company. Palace Computer Services
Phone (212) 608-8045
Function. TR RF DS DM

Environment: 1BM main/DOS, OS DEC
VAX/VMS PDP11/RSX-1IM

Langyage any
Sowrce: CMT ICP

Neater2
Company. KSU Research Found:-tion
Phone: (913) 5326311
Function RF
Environment: I\ main/DOS, CS
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Langxsge: PLIL
Sewrce: CMT

OS XRel
Company; MacKinney Systems
Phoae: (417) 882-8012
Fynction: CR DA
Environmeat; |BM main/OS
Langxege. any partitioned data set
Soxrce: CMT ICP

PM/SS
Company; ADPAC
Phone (415) 974-6699
Function, RF DS RS CA CR DADM
Enviroament; 1BM maia/MVS, OSwTSO
Langusge: CBL
Soxrce: CMT ICP VSM”™

Pathfinder
Gorapany: Hawkeye Information Systems
Phone (818) 997-6894
Function: CR DA
Environment: 1BM SYSTEM/3
Lengusge: RPG
Source: ICP

Pathvu
Compeany: The Catalyst Group
Phene: (312) 938-5347
Furclion. CADA

Environment: 1BM main/OS, MVS Burroughs A

series
Languege: CBL
Source: CMT VSM ICP

QUODS ‘Quick Online Debugging System)
Corapany; ISL Internations!
Phone: (212) 514-8230
Function. DE
Environment: 1BM main/OS
Languege: CBL
Source: ICP

Quality Assurance Tool Kit
Company: DBMS
Phone: (312) 961-5700




Funclion: DS CR DM

Environment: 1BM main/DOS, MVS,
YS1wCullinet IDMS/R

Lenguege: any interfacing with IPMS
Saxrce: CMT ICP

Quikjob

Company, Goal Systems Internat onal
Phone: (614) 888-1775

Fuxclion; SC FC RF DS CR DA DM
Environment: 1BM main/DOS, OS
Lenguage none specified

Sonrce:. CMT ICP

RPG Flowchart Utility

Compeny: P£0O Falco Inc

Phone: (318) 746-T441

Function, DA

Environment: 1BM 43XX main/DOS
Languege: RPG

Soxrce; 1CP

RSVPS0 serles

Company. General Research:
Phone: (805) 964-7724
Function, TM RF CA CRDA

Environment: 1BM main/DOS, US DEC
YAX/VMS prime minis

Lenguage: FTN
Soxrce: CMT ICP VSM

Rand Development Center SMU serics

Company: Rand Inlormation Systems
Phone: (415) 769-5806

Functio: RF TM SC FC DS CR DA DM
Environmen!: 1BM main/DOS, MVS
Lenguage: CBL

Soxrce: CMT ICP VSM

ReadCobol

Compeny: Foundation for Software Engineering
Phone: (602) 955-1148

Function. RF DS DM

Environment: IBM main/DOS, OS

Langwege: CBL

Soxurce: CMT ICP

Recflow
Company. Thorne Data In:
Phane: (404) 998-2708
Funclion: DA
Environment: 1BM main/OS
Lengusge: CBL
Sowrce: ICP

Recoder
Company: Lenguage Technology
Phone: (817) 741-1507
Function; RF RSDA
Environmeat: IBM main/MVS, VM
Lenyusge: CBL
Sowree: CMT

Reformat
Company: EDP Management
Phene: (619) 462-5400
Function. RF
Environment: 1BM main/DOS, OS
Lenguege CBL
Source: CMT

Reftran
Company; William R, Detaan
Phone: (805) 964-T724
Function. CA CRDA
Environment: sny running Fortran
Lenguage FTN
Soxrce: CMT ICF

Res-Q
Company; Quality Systems
Phone: (312) 266-6060
Fxnction: SC FC RF DS DA
Environment: 1BM main/DOS, VM, 0OS
Lenjuege: any
Source: CMT ICP

Reverse Enginecring
Company. Meta Systems
Phene: (313) 663-6027
Function. CA DA DM
Envitonment: ---
Lanjxage: CBL FTN
Source: VSM




S/Compare
Company: ALDON Computer Group
Phone (415) 839-3535
Funclion. SC

Sowrce: ICP

Swoop for CIC3

Environment: IBM main/MVS, OS HP 3000 IBM

system 38
Lengusge: CL CBL DDS PL1 RPG TEXT
Source VSM

SAGE Malntenance Programming Systeam
Company. SAGE Systems
Phone: (301) 652-8680
Funclion: CARFCRSCFC
Environment; IBM main
Langsage: CBL
Source: ICP

SCobol
Compeny; Soltware Consulling Services
Phone (215) R37-8484
Funclion: TR RF DS
Environment; any running ANSI Zobol
Lenguage; CBL
Sourece. CMT ICP

Sauer XRel
Companry. Sauer Computer Systeins
Phone: (800) 325-9494
Function, CRCA
Environment: mini/OS65U
Lengeege: BSC
Soxrce. ICP

Scan/Cobol
Company. Group Operations
Phone (202) 857-5420
Funclion CA CR DA DM

Compasy; Interactive Solutions
Phone: (201) 488-3708

Function; T™M

Enviroament; 1BM main/DOS, 08
Lenguage: none specified

Sewrce: CMT

Softoo! Programming Exwireament Tools

Company: Softool

Phonc: (80S) 683-ST77

Function: TM CR DA DM

Environment: 1BM main/VM, MVS DEC VAX
Langvsge: FTN CBL CLG

Source. CMT ICP

Software Croas Check

Company: Triangle

Phone: (408) 554-8121

Function: DS CR DM

Envicoament: 1BM main/MVS, OS, VM, V51
Languege none specified

Sowrcee CMT

Source Print

Conpeny. Aldebaran Laboralories

Phoue (800) 257-5773

Funclion; RF CR

Environment: 1BM micro/PCDOSRcompels
Lengxage: G BSC PSC DBASE FTN MODULA2
Sowsce: VSM

Source Program Compare

Environment: 1BM main/DOS, MVS, OS, VM

Lenguage CBL
Source: CMT ICP VSM

Sleuth/3000
Company: Tower Soltware Inc
Phone: (213) 545-7073
Funclion: T™M
Environment: HP 3000w\MPE
Language: CBL

Company MacKinney Systems
Phone (417) 882-8012

Fanclion; SC DM

Environment: IBM main/DOS, OS
Lerguage CBL

Soscce: CMT ICP

Source Program and JCL Documentor

41

Company; Paul Newcum Applications
Fhoae {4G1) Z31-3650

Funelion, DA

Environment: 1BM main/DOS, OS




Langvege: CBL ASB
Source: ICP

Structured Retrofit
Company: The Catalyst Group
Phone: (312) 938-5367

* Function; RS

) Environment: 1BM main/OS, MY 3 Burroughs A
aeries

o Langwage: CBL

Soxrce: CMT VSM ICP

Superbug
Compeny: Technology Consulting Corporation
Phone: (203) 674-8621
Function; DE
Environment: 1BM main/VM
Langvage: ASB
Source: ICP

Superstructure
Company: Group Operations
Phone: (202) 887-5420
Function: RF RS CA DA
Environment; [BM main/DOS, MVS, 0S, Y™
Lenguage: CBL
Source: CMT VSM

Sydoc
Cormpeny: Syncsort
Phone: (201) 930-9700
Fanction;. DA CR CA
Envirornment: 1BM main/OS
Lenguege: CBL
Soxree; ICP

Sysd
Company. H&W Computer Systems Interna-
tional

Phone: (208) 377-0335

Function, DA DM

Environment: 1BM main/MVS, (3
. Language: ASB

Soxrce: CMT ICP

L4 Laew

- LAMU Automaie Fiowehiart System

Company. COSMIC
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Phone: (404) 542.3265
Fun-fion: DA
Eavironment: 1BM main
Lengxage: FTN
Sanrce: ICP

TVVT (TPS Validation, Verification)
Company. AMG Amccintes
Phone (703) 892-5600
Funclion: T™
Environment: VAX 11/VMS DEC 20
Langxage: FTN JOVIAL
Source: FIS

Teeting Instrumenters
Compaeny: Soltool
Phone: (805) 683-5777
Function: T™

Environment: IBM main/VM, MVS DEC VAX
SUN APOLLO

Lengwege: FIN CBL CLG
Sexsce: ICP

‘Text Comparator
Compeny. Dataware
Phone: (716) 674-9310
Fuaction; SC
Environneat 1BM main/OS
Lenguege: CBL ASB
Sowrce: CMT ICP

Toolbox
* Company: The Toolsmith
Phone: (916) 753-5040
Funclion. CR RF
Environment: DEC PDP11, VAX, CPM, VMS
Languege: CLG
Sovrce: ICP

Trace
Con.pany. AK Inc
Phene (408) 264-8015

Funelian: DB TAL

--------- Arasd &a%

Entiranment: 1BM 370, 30XX, 430X, PC/OS,
MV3, PCDOS

i.anguage ANY
Sonrce: ICP




Tracer

Company: IPT Corp

Phone (415) 494-7500

Funclion; DE

Egm'rumml: DEC mini, DATA GENERAL
mim

Lenguage: FTN ASB

Soxrce: ICP

Teallblaser
Compeny: The Analytic Sciences {TASC)
Phone: (617) 944-6850
Function: TM SC
Environment: 1BM main/OS, MV5, VM
Language: CBL
Sowurce: CMT VSM

Tree Diagrammer
Company: Aldebaran Laboratorits
Phone: (800) 2575773
Function: DA
Environment: 1BM micro/PCDOS&compats

Lenguege: CLG BSC PSC DBASE FTN
MODULA2

Soxrce. VSM

VAX Source Code Analyser
Company: Digital Equipment Cotporation
Phone, —
Funclien: CA CR
Envirtonment: DEC main
Lernguege: miult
Source: VSM

VSearch
Compeny. MB & Associstes
Phone: (303) 794-1740
Function: CA SCFC RF DS CR DA DM
Environment; 1BM main/OS
Languege: any pariitioned data set
Source: CMT ICP

VXRef
Company, MB & Associates
Phone: (303) 794-1740
Function: ¥C DS CR DA
Eavironment: IBM main/QS
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Languege: JCL
Source: CMT ICP

Via/Insight
Company. Vinsolt
Phone: (602) 952-0050
Function: CR CA
Envirosment: 1BM main/MVS
Lengsege: CBL
Sowrce: CMT VSM

Wiseman
Company, Qax Internationsl Systems
Phone: (904) 596-2090
Funclion: RF CA

Environment: Data General systems rusaing
Business Basic

Lenguage. BSC
Source: ICP

Wizard Compare
Company. Wizard Computer Products
Phone: (803) 244-4110
Function: SC FC DA
Esvizsnment: 1BM main/DOS, OS5
Langvage: CBL
Sowrce: CMT'

Waedoc
Company: IP Sharp Amsocistes
Phure: (Can 416-384-5351)
Function: DA CR
Environmentl: 1BM main/DOS, MVS
Lengusge: APL
Source: ICP

XDebug
Company: Kolinar Corp
Phone: (408) 980-9411
Funclion; DE
Environment: 1BM main/VM
Lenguage: ASB
Source: ICP

XPF/Awombhlar
(‘oipany: Boole & Babbege
P'hne: (408) 735-9550

o




Function. TMDE

N Environment; 1BM main/MVSwXA
Language: ASB
Source: CMT VSM

XPF/Cabol
Company: Boole & Babbage
Phane: (408) 735-9550
Fuaction: DE TM
Environment: 1BM main/MVSwXA
Langxage: CBL
Soxrce: VSM ICP
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o " CA

. Cr

CG

DA

DE

DM

FC

MG

Function Codes¢ for Appendix B

Function Categories are abbreviated as follows:

Code Analyzer tool - Analyzes the structure .and logical flow of
a program. Some also measure program complexity.

Cross Reference tool - Traces the use of data elements, named
procedures or code paxagraphr ‘“urough a program. Also notes
appearance of dsta elements in ¢: ur programs,

Code Generator tool - Generates source code from design specifica-
tions.

Documentation Aid tool - Automatically produces documentation for
a program.

Execution Monitor/Debug tool - Allows programmers to interactively
monitor and debug an executing program.

Data Manipulation tool - Allows programmers to extract data from
a file, modify it, and re-insert it into file structures. Useful
for coustructing test data.

Data Standardization tool - Standardize data names between programs.

File Comparator tool - Compares data files even if they are organi-
zed differently.

Program Management/Change Control Tool =~ An aid to program
management/change control

Reformatter tool — Reformats source code to make it easier to read.

Restructurer tool - Converts unstructurel programs into structured
ones to improve readability and maintainability.

Source Code Comparator tool - Identifies differences between
original and modified source code.

Test File Generator tool - Prepares test data from information
contained in source code,

Test Case Monitor tool - Shows which parts of a program are used
during execution,

Translater tool - Converts programs from one language or version to
another. Also may convert between operating systems.
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Source Language Codes for Appendix B

The source languages that a tool supports are abbreviated as follows:

ASB Assembler
BSC Basic

CBL Cobol

CLG "C" Language
FIN Fortran

PSC Pascal

PL1 PL/1 Language

CICS Customer Information Control System (IBM only)

RPG Report Program Generator

MDL2 llodula2
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Abend-AID for DB2
Company: Compuware Corp.
Phone: (800) 521-9353
Function: DE
Environment: IBH MVS/TSO/IMS
Language: DB2 (IBM mainframe DBHS)
Source: CW2

ACT
Company: McCabe Associates
Phone: (800) 638-6316
Function: CA DA ™
Environment: custom fitted
Language: none specified
Source: VSH

Analyzer (PWB)
Company: TravTech Inc.
Phone: (203) 277-9595
Function: T DE
Environment: IBM MVS/0S, HP3000
Language: CBL
Source: VSM GSA

ASTEC
Company: MAINTEC, Inc.
Phone: (612) 831~-2122
Function: RF
Environment: Mainframe oaly
Language: CBL
Source: VSM

AUDITEC
Company: MAINTEC, Inc.
Phone: (612) 831~-2122
Function: RF RS
Environment: PC
Language: CBL
Source: VSH

Battlemap
Company: McCabe Aseociates
Phone: (800) 638-6316
Function: CA DA RS
Environment: none specified
Language: several high level
Source: VSM
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CAPBAK
Company: Software Research, Inc.
Phone: (415) 957-1441
Function: TH
Environment: PC
Language: none
Source: VSM

CA-Unicenter
Compsny: Computer Associstes
Phone: (800) 645-3003
Function: MG
Environmeat: IBM VSE/VM/MVS
Language: nane
Source: VSH

Change and Configuration Control
Company: Softool Corporation
Phone: (805) 683-5777
Function: MG
Environment: DEC VAX, IBM, Honeywell,
DG, Sun, Gould
Language: none
Source: VSM

Change-Man
Company: SERENA Consulting
Phone: (800) 621-0851
Function: MG
Environment: IBM MVS
Language: none
Source: VSM

CICS Abend-AID
Company: Compuware Corp.
Phone: (800) 521-9353
Function: DE
Environment: IBM MVS/0S/TSO
Language: CICS
Source: VSM

CICS DBUG~-AID
Company: Compuware Corp.
Phone: (800) £71-9353
FPunction: DE
Environment: IBM MVS, MVS/XA
Language: CICS
Source: VSM




CICS Playback
Company: Compuware Corp.
Phone: (800) 521-9353
Function: CA DE
Environment: IBY HVS/0S/TSO
Language: CICS
Source: VSH

Endevor
Company: Business Software Tech.
Phone: (617) 870-1900
Function: MG
Environment: IBM
Language: none specified
Source: VSH

Flowtec
Company: Maintec, Inc.
Phone: (612) 831-2122
Fuaction: DA CA
Environment: PC
Language: none specified
Source: VSM

COMPAREX (PWB)
Company: Sterling Software Mkting
Phone: (916) 635-5535
Function: FC SC
Environment: IBM DOS/MVS/0S
Language: CBL
Source: SRC GSA

Foundation
DataTEC Company: Authur Andersen and Co.
Conpany: The Catalyst Group Phone: ~—

Phone: (800) 323-3059

Function: DY DA DS

Environment: IBM,UNISYS,Honeywell
Language: CBL

Snurce: VSH

Function: CA DH CG
Environment: IBM mainframes
Language: DB2

Source: GCl

Hawkeye (PWB)
Company: Biackhawk Data Corp.
Phone: (312) 236-8473
Function: RF DS
Environment: IBM 0S/DOS, DEC
Language: CBL
Source: SRC VSM GSA

Data-Xpert (PWB)
Company: XA Systems Corporation
Phone: -—-
Function: DM
Environment: IBM MVS/TSO
Language: CBL
Source: GSA

IMS—Expert

DBDS Company: XA Systems Corp.
Company: Sterling Software Phone: (800) 621-0854
Phone: (916) 635-5535 Function: DM
Function: DE Environment: IBM TSO/ISPF,IMS/DC
Environment: IBM MVS/DOS/VSE CICS,MVS,MVS/XA
Language: CICS Language: CBL PL1
Source: VSH Source: VSM

DCD II (PWB) Integrated Software Analysis

Company: Marble Computer, Inc.
Phone: (800) 252-1400
Function: CR DA

Environment: IBM DOS/MVS/0S
Language: CBL

Source: SRC VSM GSA
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Company: Systems & Software
Phone: (602) 721-u500
Function: CA CR SC
Environment: IBM DOS/MVS/0S
Language: FTN ASB

Source: VSH




Inspector
Compuny: Language Technology
Phone: (800) 732-6337
Function: CA
Environment: IBM 0S/YS
Language: CBL
Source: VSM

LogiScope
Company: Verilog
Phone: (703) 354-0371
Function: CA DA TH

Environment: PC,UNIX,MULTICS,NOS

Langusge: PSC CLG FIN CBL MDL2
Source: VSM

MAP
Company: Amdahl Corporation
Phone: --
Function: CA CR SC
Environment: none specified
Languags: CBL
Source: TSl

Maintenance Analysis Tool

Company: Science Applications, Inc.

Phone: ——

Function: CA

Environment: none specified
Language: FIN

Source: TS2

PacBase
Company: CGL Systems, Inc.
Phone: --

Function: CA

Environment: Honeywell DPS8000
Language: CBL

Source: CSN

PATHVU (PWB)
Cowpany: The Catalyst Group
Phone: (800) 323-3059
Function: CA DA

Environment: IBM,UNISYS,Honeywell

Wang, PCs
Language: CBL
Source: SRC VSM GSA
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PolyDoc
Conpany: Polytron Corxp.
Ptone: (800) 547-4000
Function: DA CR
Environment: PC MS-DOS
Language: sny
Source: VSM

PSA/PSL
Company: Meta Systems
Phome: (313) 663-6027
Function: DA CA CR
Environment: none specified
Language: CBL JCL FIN Others
Source: VSM

PVCS
Company: Polytron Corp.
Phone: (800) 547-4000
Function: MG
Environment: PG MS-DOS, VAX,mVAX
Language: any
Source: VSH

ReAct
Company: The Catalyst Group
Phone: (800) 323-3059
Function: TR
Environment: IBM,UNISYS,Honeywell
Language: ASM to C3L
Source: VSM

RETROFLT (PWB)

Company: The Catalyst Group

Phone: (800) 323-3059

Function: CA RS

Environment: IBM,UNISYS,Honeywell
Wang,PCs

Language: CBL

Source: VSM GSA

Roscoe DB2 Interface
Company: Applied Data Research
Phone: (201) 874-9000
Function: DE
Environment: IBM MVS,Roscoe
Language: Roscoe
Source: CW2




Smarts
Company: Software research Inc.
Phone: (415) 957~1441
Function: MG
Environment: none specified
Language: none specified
Source: VSM

SHU Scries
Company: Rand Information Systems
Phone: (415) 769~5800
Function: RF TM SC FC DS CR DA DM
Environment: XBM DOS/MVS
Language: CBL
Source: VSM

S~-TCAT
Company: Software research Inc.
Phone: (415) 957-1441
Function: MG
Environment: none specified
Language: none specified
Source: VYSM

TCAT
Company: Software research Inc.
Phone: (415) 957-1441
Function: TM
Environment: none specified
Language: none specified
Source: VSH

TDGEN
Company: Scftware research Inc,
Phone: (415) 957-1441
Function: DM
Environment: none specified
Language: none specified
Source: VSM

Transfixxer
Company: Marble Computer
Phone: (800) 252-1400
Function: DM
Environment: IBM/0S
Language: any
Source: VSH
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Transit (PWB)
Company: UCCEL Coxp,
Phone: ---
Function: TR
Environment: IBM MVS/TSO
Language: CBL
Source: GSA

Traps
Company: TRAVTECH Inc.
Phone: (203) 277-9595
Function: TM DM
Enviroument: IBM TSO
Language: CICS IMS DB2
Source: VSM

Via/Insight (PWB)
Company: Viasoft
Phone: (602) 952-0050
Function: CR CA
Environment: IBM MVS
Language: GBL
Source: SRC VSM GSA

XPFDITOR

Company: Applic. Sys. Dev. Inc,

Phone: (800) 356-3048
Function: TM

Environment: IBM HVS,HVS/IA,VH[QHS,
T8O, ISPF,GICS, NS/ DG

Language: CBL, Roscoe, Hogan
Source: VSM

XPF
Company: Pansophic
Phone: (312) 954-2822
Function: TM DA
Environment: none specified
Langu ze: CBL
Source: VSM

*d

e




SRC

ysM

GSA

FCl

FC2

SMN

SWC

CWl

CSN

GCl
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